.
1 H-NMR spectrum for oligovaline-PHEA-C18 (DSC18 = 20 %). Peaks are denoted for the PHEA backbone (4.5 ppm), the octadecyl chain (0.85 ppm), and valine (1.02 and 1.12 ppm). Note that the tan shaded area denotes the presence of water. The red curves represent the approximate areas integrated to quantify the degree of substitution of the octadecyl chain, or the number ratio of valine groups to PHEA units. Integrated area at 4.55 ppm: 0.034; integrated area at 1.03 ppm: 0.0023; integrated area at 0.85 ppm: 0.023. 
Supplementary Information Protocols
Synthesis of Polysuccinimide (PSI) First, 50 g of L-aspartic acid was dissolved in 160 g of warm sulfolane under vigorous stirring. The temperature was gradually brought to 170 °C under nitrogen. Then, 1.1 mL of 85% phosphoric acid (Fisher) was added to the reaction mixture as a catalyst. A glass outlet was added to the reaction flask to remove excess water from the reaction. After reacting for about 7 hours, the reaction mixture was cooled to room temperature. The reaction mixture was then precipitated with 200 mL of methanol (EMD), and then several times with 200 mL of DI water. The excess water from each washing step was tested with a pH strip (Hydrion). Here, a neutral pH reading confirmed removal of any impurities. Afterwards, the precipitate was loaded into a dialysis bag, and then dialyzed against DI water (MWCO 12,000-14,000, Fisherbrand). The dialysis water was changed approximately every 12 hours. Afterwards, the precipitate was removed from the dialysis bag, frozen at -20 °C, and then lyophilized to form a dry powder (Labconco Freezone 6).
Synthesis of Valine-N-carboxyanhydride (valine-NCA)
First, 1.2 g of L-valine was dissolved in 12 mL of tetrahydrofuran (THF). Separately, 1.2 g of triphosgene was added to 2 mL of THF, and then added to the L-valine solution dropwise. The reaction mixture was then kept at 40 °C for 3 hours under nitrogen. Afterwards, the reaction mixture was cooled and then vacuum-filtered to remove any insoluble material. The filtrate was then added to 300 mL of hexane, and then crystallized at -20 °C.
Synthesis of Oligovaline-PHEA-C18 and PHEA-C18-NH2 Labeled with Fluorescein Isothiocyanate (FITC). Briefly, oligovaline-PHEA-C18 and PHEA-C18-NH2 were dissolved in DMF. Then, a solution of fluorescein isothiocyanate (FITC) was added dropwise to the polymer solution. The mass ratio of PHEA polymer to FITC was kept at approximately 1:0.0006. The reaction continued for 24 h at room temperature (for oligovaline-PHEA-C18) or 24 h at 60 °C (for PHEA-C18-NH2). Afterward, the reaction mixtures were dialyzed (MWCO 3,500, Fisherbrand) against DI water for 48 hours; fresh DI water was added at least twice.
Mold Fabrication for Microfluidic Devices
Molds for replicating polydimethylsiloxane (PDMS) microfluidic devices were fabricated using standard photolithography procedures. Three-inch silicon wafers (University Wafer) were cleaned by rinsing with acetone then isopropanol and dried by blowing nitrogen over the wafers. Cleaned silicon wafers were then heated on a hot plate at 115 °C for 3 min and cooled by blowing nitrogen over the wafers. SU-8 2050 photoresist (MicroChem Corp.) was spin-coated onto the wafers to a final thickness of roughly 100 μm. The SU-8 coated silicon wafers were baked on hot plates for 5 min at 65 °C, then 17 min at 95 °C, and finally 2 min at 65 °C. Wafers were then placed inside a UV exposure system (OAI). A transparency mask, made using Adobe Illustrator CS5 (Adobe Systems Incorporated,) and printed by Fineline Imaging (Fineline Imaging), was placed on top of the SU-8. A PL-360LP filter (Omega Optical, Inc.) was placed on top of the transparency to reduce air gaps between the mask and SU-8, and reduce T-topping from short wavelength (<350 nm) light. The wafers were then exposed to UV light (5.44 mW/cm 2 ) for 47 seconds. The UV exposed SU-8 wafers were placed on a hot
